Plasma low-density lipoprotein reduction and structural effects on coronary atherosclerotic plaques by atorvastatin as clinically assessed with intravascular ultrasound radio-frequency signal analysis: a randomized prospective study.
Plaque stabilization by statins is important for reduction of cardiovascular events but has not been demonstrated enough in vivo. We examined whether statins clinically alter the structure of coronary atherosclerotic plaques using intravascular ultrasound (IVUS) radio-frequency (RF) signal analysis. Fifty consecutive patients undergoing percutaneous coronary intervention were enrolled. Intravascular ultrasound radio-frequency signals were acquired from non-percutaneous coronary intervention-targeted echolucent plaques. The patients were randomly assigned into 2 groups: group S (n = 25) taking atorvastatin 10 mg/d and group C (n = 25) as control. After 6-month follow-up, IVUS-RF signals were sampled at the same plaque sites. Several regions of interest were placed on each plaque. Intravascular ultrasound radio-frequency parameters were blindly calculated in all regions of interests (group S, n = 148; group C, n = 191). Targeted plaque volumes were also measured. Those data were compared between baseline and follow-up. In group S after 6 months, plasma low-density lipoprotein level was significantly decreased (133 +/- 13 to 87 +/- 29 mg/dL, P < .0001), integrated backscatter of IVUS-RF signals was substantially increased (-53.8 +/- 4.5 to -51.2 +/- 4.9 dB, P < .0001), and plaque volume was significantly reduced, whereas no change was demonstrated in group C. These results suggest that statins alter properties as well as volumes of coronary plaques within 6 months, which may be related to plasma low-density lipoprotein reduction. Intravascular ultrasound radio-frequency signal analysis may be useful to evaluate the effects of drugs on stabilization of coronary atherosclerotic plaques.